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This invention relates to a novel and useful seal as-
sembly for forming a seal between a journaled shaft and
a bore through which the shaft is loosely received.

Various types of centrifugal pumps are utilized to
pump fluids and most of these pumps include packing
seals which are disposed in relatively tight frictional
engagement with the impeller shaft and the casing sup-
porting the impeller shaft whereby leakage of the fluid
being pumped past the seal may be substantially eliminat-
ed. However, seals which are disposed in tight frictional
engagement with impeller shafts cause the operating tem-
perature of the pump to be appreciably increased and
also create appreciable drag on the impeller shaft. Still
further, packing seals of the conventional type, because
of their frictional engagement with the impeller shaft,
eventually wear to a point such that clearance between
the packing seal and the shaft is realized and the fluid
being pumped may therefore be readily passed between
the seal and the shaft and outwardly of the pumping
chamber.

The main object of this invention is to provide a rotat-
ing shaft seal which is specifically adapted to be utilized
in centrifugal fluid pumps and which is constructed in a
manner whereby an effective seal between a rotating
shaft and the housing from which the rotating shaft is
journaled may be formed without actual physical con-
tact between the shaft and the housing or any relatively
movable parts of the assemblage including the housing,
the impeller shaft and the shaft seal assembly. In this
manner, the drag on the impeller shaft effected by the
rotating shaft seal will be maintained at a minimum and
there will be no wear of the rotating shaft seal inasmuch
as it will not come into contact with any part which is
movable relative thereto.

A further object of this invention, in accordance with
the immediately preceding object, is to provide a rotating
shaft seal assembly constructed in a manner whereby the
seal itself will effect a pumping action when any fluid
has a tendency to work its way from the pumping cham-
ber axially of the shaft. This pumping action will, of
course, have a tendency to pump the free fluids back
toward the pumping chamber.

Still another object of this invention, in accordance
with the preceding object, is to provide a rotating shaft
seal assembly constructed in a manner whereby an ex-
tremely tortuous passage is formed through which any

leaking fluid must pass before moving completely through -

the ‘shaft seal, which tortuous passage will appreciably
reduce the pressure of any leaking fluids and thereby ren-
der the pumping features of the shaft seal more effective
in pumping the leaking fluid back toward the pumping
chamber.

A final object of this invention to be specifically
enumerated herein is to provide a rotating shaft seal
assembly in accordance with the preceding objects which
will conform to conventional forms of manufacture, be
of simple construction and easy to install so as to pro-
vide a device that will be economically feasible, long
lasting and readily adaptable to numerous type of centrif-
ugal pumps now in use.

These together with other objects and advantages which
will become subsequently apparent reside in the details
of construction and operation as more fully hereinafter
described and claimed, reference being had to the ac-
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companying drawings forming a part hereof, wherein
like numerals refer to like parts throughout, and in which:

FIGURE 1 is a longitudinal sectional view of a con-
ventional form of centrifugal pump taken substantially
upon a plane passing through the axis of rotation of the
impeller shaft of the pump and showing the rotating
shaft seal assembly of the instant invention operatively
positioned relative to the housing and impeller shaft for
preventing leakage of the fluid being pumped from the
pumping chamber axially of the impeller shaft;

FIGURE 2 is a transverse sectional view taken sub-
stantially upon the plane indicated by the section line
2—2 of FIGURE 1;

FIGURE 3 is an exploded side elevational view of the
component parts of the rotating shaft seal shown in
their correct sequence relative to each other and with
portions of two parts of the seal assembly being broken
away and shown in section;

FIGURE 4 is an enlarged fragmentary longitudinal
sectional view clearly illustrating the details of con-
struction of the internal threads carried by one of the
seal assembly components; and

FIGURE 5 is an enlarged fragmentary sectional view
showing more clearly the details of construction of the
external threads carried by another of the seal assembly
components.

Referring now more specifically to the drawings, FIG-
URE 1 illustrates a conventional form of Ingersoll-Rand
1 CRVN centrifugal pump which has been modified to
include the rotating shaft seal of the instant invention
in lieu of the conventional types of shaft packings which
are tightly frictionally engaged with the rotating shaft
and held stationary and supported in sealed relation
relative to the housing through which the rotating shaft
extends,

The centrifugal pump is generally designated by the
reference numeral 1¢ and includes a pumping chamber
12 including an inlet 14 and an outlet 16. A rotor 18 is
mounted on one end of the impeller shaft 20 by means
of a retaining nut 22 and is keyed to the shaft 20 by
means of a key 24.

The housing of the pump 10 is generally referred to
by the reference numeral 26 and includes a portion de-
fining a bore 28. A portion of the bore 28 is also formed
in the packing gland 30 and the bore 28 includes a
counterbore 32 on the end thereof adjacent the pumping
chamber 12.

The rotating shaft seal assembly of the instant inven-
tion is generally designated by the reference numeral 34
and includes, as can best be seen from FIGURE 2 of the
drawings, a pair of first members 36 and 38 and a pair
of second members 40 and 42. The members 36, 38, 40
and 42 are each generally cylindrical and it will be noted
that the first cylindrical members 36 and 38 are station-
arily supported from the impeller shaft 26 and are snugly
received in the counterbore 32 and the central portion of
the bore 28 respectively. The second cylindrical mem-
bers 40 and 42 are fixedly secured in the opposite ends of
the bore 28 and snugly receive therethrough the corre-
sponding portions of the impeller shaft 20.

It will be noted from a comparison of FIGURES 3-5
of the drawings that the first cylindrical members 36
and 38 are provided with external buttress threads 44
and that the second cylindrical members 48 and 42 are
provided with internal buttress threads 46.

The crown portions of the threads 44 of the first mem-
ber 38 have a radial clearance with the counterbore 32
of approximately .003 inch as at 48. A similar clearance
is also provided between the crown portions of the threads
44 of the first member 38 as at 50. In addition, the crown
portions of the threads 46 carried by the second members
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490 and 42 also have a radial clearance of .003 inch as at
52 and 54, respectively. Further, there is an axial clear-
ance between the first and second members 36 and 40 of
approximately .005 inch as at 54, an axial clearance of
approximately .015 inch between the members 38 and 49
as at 56, and an axial clearance of approximately .006
between the members 38 and 42 as at 58. The above
clearances are those of the component parts when they
are cold.

After the pump 10 has reached its operating tempera-
ture, the clearance at 54 will increase by approximately
.005 inch giving a hot clearance of .010 inch, the clear-
ance at 56 will decrease by approximately .005 inch giving
a hot clearance of .010 inch, and the clearance at 58 will
increase by approximately .004 inch giving a hot clear-
ance of .010 inch. Thus, when the pump 1€ is at its
operating temperature, the clearance at points 54, 56 and
58 will each be approximately .010 inch.

In operation, and assuming that the shaft 20 rotates in
a clockwise direction as viewed from the left end of
FIGURE 1, the threads 44 on the first members 36 and
38 are righthanded threads and the threads 46 on the
second members 40 and 42 are lefthanded threads. In
this manner, rotation of the shaft 20 in a clockwise di-
rection will have a tendency to pump any leakage of fluid
backward to the pumping chamber 12. In addition, inas-
much as the first and second members are alternately
spaced, it may be seen that any fluid tending to leak from
the pumping chamber 12 outwardly of the packing glands
3¢ will have to make six right-angle turns in addition to
passing through the shaft seal and resisting the pumping
action of the latter. Further, it may be seen from FIG-
URE 5 that the trailing faces 44’ of the threads 44 are
inclined outwardly toward the left or toward the source
of fluid under pressure. This inclined trailing face on
the threads has a greater tendency to draw any fluid slip-
ping past the flat outer faces 44’ of the threads 44 into
the groove defined between the threads than would the
trailing faces of straight acme threads. Accordingly, it
may be seen that the rotation shaft seal assembly of the
instant invention is capable of establishing a substantially
100% seal between the shaft and the housing 26 without
any relatively movable portions of the shaft and seal as-
sembly coming into frictional engagement with each other
or engagement with a portion of the housing or the
shaft 20.

The foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and de-
scribed, and accordingly all suitable modifications and

- equivalents may be resorted to, falling within the scope of
the invention as claimed.

‘What is claimed as new is as follows:

1. In combination with a housing from which a shaft
is journaled and including a bore through which said shaft
projects, a seal assembly for forming a seal between said
shaft and the portions of said housing defining said
bore, said assembly comprising first and second forms of
seal members encircling said shaft and alternately spaced
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longitudinally thereof, each of said first form of seal
members being carried by said shaft for rotation there-
with- and defining a diametric enlargement thereof and
each of said second form of seal members comprising a
generally cylindrical member stationarily secured in said
bore and defining a diametrically reduced portion thereof,
the outer and inner surfaces of said first and second
members, respectively, being oppositely threaded, there
being minimum operating clearance between the threads
on said first and second members and said bore and said
shaft, respectively, the adjacent ends of said first and sec-
ond forms of seal members including opposing comple-
mentary generated and spaced end faces with at least
portions thereof disposed in minimum spaced relation.

2. The combination of claim 1 wherein said assembly
includes a pair of first seal members and a pair of second
seal members.

3. The combination of claim 2 wherein said bore in-
cludes a counterbore at one end, one of said externally
threaded cylindrical members is snugly received in said
counterbore.

4. The combination of claim 1 wherein the radial clear-
ance between said first member and said bore and between
said second member and said shaft is approximately .003
inch.

5. The combination of claim 1 wherein said portions of
said end faces of said first and second members are spaced
apart approximately .010 inch at operating temperature.

6. The combination of claim 1 wherein the threads on
said first and second members comprise buttress threads.

7. In combination with a housing from which a shaft
is journaled and including a bore through which said shaft
projects, a seal assembly for forming a seal between said
shaft and the portions of said housing defining said bore,
said assembly comprising first and second forms of seal
members encircling said shaft and alternately spaced lon-
gitudinally thereof, each of said first form of seal mem-
bers being carried by said shaft for rotation therewith
and defining a diametric enlargement thereof and each
of said second form of seal members comprising a gen-
erally cylindrical member stationarily secured in said
bore and defining a diametrically reduced portion thereof,
said first and second members being oppositely threaded,
there being minimum operating clearance between the
threads on said first and second members and said bore
and said shaft, respectively, the adjacent ends of said first
and second forms of seal members including opposing
complementary generated spaced end faces with at least
portions thereof disposed in minimum spaced relation,
said seal members including at least one seal member of
one form of seal member and two seal members of the
other form of seal members.
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